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a) NDegnsue-1 vacecine studicsg

A sroup of 32 tuberculinsz-nezutive juvenile rhesus Louiieys were
pretested for HI as well as rfor acutralizin: aatibodies against dengue
virus serotypes I to IV, All aniwmals were found to be frec of dengue
virus antibvody. All wmonikeys were housed at tne Caribbean Primauc
Research Center in individual steel squeeze caztes in a mosgquito-proof
area. Fifteen days latoer, all monkeys were tested again (by ! tests)
for tne presence of Jden-ue antivodies., Azain, all aniwmwals were found
to ne free of antibodies & _aiast all four decn_ue serotypes.

On jume 21, 1923Y4% wuere rceceived: four vials of the live
attenuated Jden_uc-1 vaccine strain TP79-56 (code¢ o, TSI-GSD216) as
ell as of the dearuc-1 vacecine strain 45472-5 (code ilo, TSI-GSD214),

A bottle of vaccine diluent (DBl with 0,255 1iSA) was also receivea
from VRAILR. fuch vial of 1lyophylized vaccines werc resuspended in 3
ul of double distilled @90, On vacecination day, the TP79-50 seed had
a titer of 5.3 x 10 pfu/l (9.6 = 10° nosquito infectious dose per
wl, 1iIPgg /ul). The 45AZ-5 vaccine had a titer of 6.3 x 103 pfu/ml
(2.4 x 10%  Ingy /wl).

Aniuals werce divided into 2 _roups of 15 wmonkeys each. One
Sroul received the TPY9<50 vuccine and the other Jsroup was innoculated
with the UBS5AZ-5 vuacciac. On July 12, 1904 uonkeys were inanoculated
subcutancously with 0.5 11 of serially diluted preparations of either
TP79-56 or H5AZ-5 vaccines, The highest doscs used were 1,320 liIDgg
and 322 {IDsg fer the 4542-5 and the TP79-50 vaccines, respectively,
Apcropiate 10 fold dilutions were wade in the diluent wedium provided
by VIBAIR. Groups of 5§ aniials were inoculuted with each vaccecine
dilutioa. Two wonleys were used as the unvaccinated controls,

onkeys were vled on poct vaceination days 30,60,90,120,159 znd

160 and ! titers against denzue-1 virus uvere obtained Tollowing
standard procedures,. Thhe virus used for Il tests was received frou
VLHAIR on January 27, 1954 and was passed turec tiuwes in Alvo and 3
tiwes in TEA 234 cells Ti.c titer of the virus was 3.5 x 109 pfu/ul
fesults outained are suown on tables 1 and 2. It cuan be sceen froua
these tables that it required 417 1IDg/0.5 .l and 116 1'IDgg/0.5 1l

for scroconversioa ol 5§00 of the aniwals wita tue 45AZ-5 and %l TPT76=-
55 vacecine, respectively, These doses arce between 40 to 10 tines
hi-irer than the dosc¢ requircd to infect 502 of thne uoakeys with elther
(vild type) den_ue-2 or denjue=-4 virus (sec juarte rly report 1933;
Kraisclourd ct dl, Trensactions of the | al Society for Experiucentzal

‘cdicine and ilyciene, I10: 2M€~251, 19 ). Tased on thisu data, it
noulj appear that tne 45A7% vacaoine wi_ht uve 3 tines wore atteanuated
tuaa the TP79-50 vacciue,
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On day 190 post-infection, all aniunals were inoculated s.c., with
0.5 ml containing 2916 MID50 (29.2 pfu) of DEN=1 virus (strain iKAIR -
UP1974)., Virus was received frow URAIR on DEC. 20, 1984 and was
stored at -70°C upon arrival. For animal inoculation, virus was
diluted in NEI! containing 0.25% HSA,.

Animals were bled on post infection days 10, 30 and 61. Il tests
were perforued followin; standard procedures, using the LP1974 DCN-1
strain, Results are shown on Tables 3 and 4,

As expected, all control aniuals seroconverted on or before post
challenze day 30 (see table IV) Dengue~1 iwmnune animals showed a
typical secondary antibody response.

b) Denjue-3 vaccine studies;

The second phase of this contract started on June 1, 1985. 1Its
objective was to coumpare irnmunogenicity of Aruy's candidate Den_ue-3
vaccine (CH53489) with the wild type Dengue-3 virus (strain CH53489),.

On May 23, 1935 we received from YRAIR 6 vials of each, the
lyophilized wild type Denjue~3 virus as well as the vaccine, Virus
was labelled: CH53489, I'fg date: April 1984, lot No. 1. Vaccine was
labelled: live attenuated CH53489 clone 24/28 Mf3 date: Sept, 1983,
lot No. 1.

On May 31, 1985 two vials of each preparation were reconstituted
with 3 wl of double distilled, tissue culture-zrade water. Vials were
pooled and assayed for both, plaque foruwing units (pfu) (using the
LLC-i{X cell assay at 31 C) and for wosgyuito infectious doses (by
nosquito innoculation)., Titers obtained were as follows:

Vaccine: 4.85 x 102 pfu/ml (2x106 1:IDSQ/wml)
Virus : 5.25 x 102 pfu/al (2x10° 1iIDg g /ul)

Pfu titers were read on June 6, liIDgg titers were reported to us
by Dr. Gubler (San Juan Laboratories) on June 24.

Cn !tay 15, thirty three¢ wonkeys were housed in individual cages in
a mosquito-proof area. They were bled on the same day, and their
serum sauples were found to be free of antibodies to the four dengue
serotypes (by HI and Y tests). On June 1, the animals were bled
azain. Serologzical tests (NI and Il) showed no c¢vidence of flavivirus
infection, The viruses used in N tests were: D1 (WRAIR) p#3 ALRO, p#
TRA; D2 PR159 P{2 ALBO; D3 CHS3489 p#1 TRA 2G4, and D4 11241 (Sarn Juan
Labporatories) p#1 ALBO. The titers of the virus (as well as of the
vaccine) reported above were used to calculated the dilutions required
to infect _sroups of 5 iwonkeys with 500, 50 and 5 1iIDgg of each
preparation. Preparations were diluted in LIl containing .25% HSA
(sent to us by WRAIR).
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On July 10, rroups of 5 monkeys were either s.c. infected or
vaccinated with 0.5 ml of the doses that were calculated as described
above. Control wnonkeys received diluent only. However, vaccine as
well as virus titrations performed on vaccination day, revealed a
difference with the titers obtained on June 6 and 24. The new titers
obtained (July 10 titers) were as follows:

Vaccine: 4.85 x 103 pfu/ml (1.6 x 10 MID 5¢/ml)
Virus : 1.05 x 103 pfu/wl (6 x 10® 11IDsQ /ul)

Therefore, there was almost a 10 fold difference with the
previous titers., At this time, we do not know the cause(s) of this
diferences (upon reconstitution both vaccine and virus vials showed
always the characteristic pink color).

Based on the titers obtained with the inoculuw used on
vaccination day, we calculated that the monkeys were vaccinated with
4000, 400 and 40 (1IDs5gs respectively. The doses of wild type virus
administered to the animals were:15,000, 1,500 and 150 HIDggper 0.5
ml, respectively.

Honkeys were bled on days 30 and 60 post inoculation. Seruw
samples were assayed for antibodies against Dengue=3 virus (strain
CH5349 p#1 TRA 284). Results obtained are shown on tables V and V1,
It can be seen from these tables that both, vaccine as well as virus,
were highly immunogenic. However, with the doses used, end points
could not be obtained. These results were in contrast with tne
experimental data obtained in this laboratory with other dengue
strains and vaccines, which are sumwmarized in table VII.

Upon consultations with the project officer of this contract, Dr,
Ken Eckels, it was decided to introduce 20 additional monkeys to the
project and to release the animals which were infected or vaccinated
with the highest douses. This modification to our original contract
was decided in order to obtain end points for both, vaccine and virus.
On october 28, 1985 we introduced and bled 20 additional monkeys,
These animals were bled azain on lNov. 12, 19858, All animals were
found to be free of denguc-3 antibodies (N test performed against
Dengue 3 CH53u489 p#1 TRA 284).

The last two vials of vaccine and of virus wWwere pooled separately.
Appropiated dilutions were made to infect groups of 5 monkeys with 15
and1.5 WIDsg of denjue-3 virus and 10 and 2.5 HIkg of vaccine,
respectively. The dilution factors were calculated on the basis of
the titers obtained on July 10, 1935, However, the titers reported to
us by Dr. Gubler varied somewhat frow the July 10 titers. Titers
obtained were as follows:

Vaccine: 4.63 x 103 prfusul (2x107 HIDg /1))

Virus : 0.33 x 102 pfu/ml (1.5 x 10° MIDgg/ual)




Dased on these titrations, it was calculated that the vaccinated
ponkeys received 12.5 and 3.125 HIDSO. respectively. The infected
monkeys received 3.75 and 0.375 ilIDsg of dengue-3 virus, respectively,.
Animals were bled on post inoculation days 30 and 60. !l testes were
performwed against Dengue-~3 CH53439 p#1 TRA 284)., It can be seen in
tables VIII and IY that end points could not be reached with the
dilution used. Tanus with the lowest dose of virus and vaccine used
(.375 2IDsg of virus and 3.125 21IDgg of vaccine) 4/5 and 3/5 nonkeys
seoconverted, respectively.

To reach the desired end points, virus preparations were further
Jiluted and inoculated into cxperimental animals (under contact

cxtension) llew uonkeys were bled and their seruwm sawples were assayed
by HI and ! tests (against the four denzue serotypes) for any evidence
of previous dengue virus infection All aniwals were found to be free

of flavivirus antibodies and were brought to a wosquito-proof area.

Fifteen days later, animals were bled azain and theilr seruwu
Sasples assayed for denzue antibodies, as described above, o
e¢vidence of dengue antibodies was found. Denzue 3 vaccine (CH53489)
and virus were titrated in mosquitoes and in cell culture using
stendard procedurcs. Titers uere: 9.6 x 100 I'IDgp/ul and 4.5&;:1EP
pfu/ul (vaceine) and 1.5 x 106 HIDSO/ml and 4 x 103 pfu/ml (virus).

Preparations were titered and diluted on vaccination day (tarch
13, 1936). A zroup of wonkeys was s.c. inoculated with 0.,3072 liID
of vaccine, The otuher _sroup of wonkeys received 0.0267 liID of wild
type virus, Both inocula were delivered in 0.5 ml of diluent (LILIif,
0.25% HSA) sent to us by Dr. Ken Eckels,

Animals were bled on post infection days 30 and 60 and their serun
salples assayed fcr ! antibodies against Dengue-3 (wild type) virus.
lesults obtained are shoun in table ¥ and ¥I. It can be seen from
these tables that with the doses used, no seroconversions were
ovtained. These data allowed us to calculate the 1iIDgg required to
infect rhesus wonkeys. Usin® the uwethod of Leed and !Muench, the
followin; I1IDgg were obtained.

Dengue-3 vaccine = 2,93 !IDgg
Denzue-3 virus = 0,158 1.IDgg

These results showed that he denjuc-3 virus was extremely
()

iuwunogenic (a dose of 0.158 1iIDgg would seroconvert 50% of the
uonkeys) and that the denjue-3 vaccine was less than 20 fold
attenuated ‘'with respecect to tae wild type virus,

lleutralization titers of «ll experiwental animals used in this
contract were obtained using duplicate sawples. nost of the sauwples
were asdsayed at lcast twice to confirw the results obtained.
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¢) Denjue-Y4 (strain 341750 Caribe) vaccine studies:

The next series of experiments were carried out to titrate a new
candidate vaccine (Dengue-4 strain 341750 Caribe) and its parent
virus, This work was initiated throush an extension of our origzinal
contract, A group of 14 antibody free aniwmals were brought to a
mosquito-proof area. Seventeen antibody-free uonkeys (frowm the
previous experimental zroups) werc kept. A total of 33 dengue
antibody-free nonkeys were used in the new titration studies.

On February 17, 1987, sroups of 5 animals were innoculated s.c.
with 0.5 wl of different vaccine and virus doses. The vaccine doses
used were: 1 x 106 1IDsg, 5 x 104 Ik, and 103 LIDsg The virus
doses were: 1,900 i{IIDsgs 160 iiIDy and 19 MIXg. The titers of
vaccine and of virus on infection day were as follows.

Vaccine: 2 x 106 NIDe,/ul (2.6 x 105 pfu/nl)
Virus: 3.8 = 10 H%%SO/UI (5.1 x 10 pfu/ial)

R

The diluent used was ol Eii, 0.25% HGSA. Three uonkeys wWwere used as

uninoculated controls.

Aniwals infected or vaccinated with the denjue-4 preparations were
bled on post infection (vaccination) days 30 and 60. Serum samples
were assayed for neutralization antibodies against the parent, wild
type densue-4 virus (strain 341750 Caribe).

Results obtained are shown on tables XII and XIII. Using the Reed
and liuench procedurc, the following 1iIDgqg Wwere obtained,

Dengue-4 vaccine (strain 341750 Carib): 2.37x10% MID S50
Denjue=4% virus (strain 341750 Carib): 60 ItIDsg
It is therefore concluded tnat the dengue-4 vaccine was highly
attenuated. The 1iIDgg obtained for the parent denzue-4 virus agreed

well with the previous result obtained with the iI-241 seed of dengue-4
{see table VII).
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o
' Antibody Response of lionkeys Vaccinated with Different doses of
: Candidate 45AZ-5 Dengue-1 Vaccine
A

()
e
M : . .
dk Antibody Titers on Post-Vaccination Day
B -

Monkey Vacecine IZID50

%: Number Type 30 60 90 120 150 190
BOG
OV,
o
i D32 454Z-5 1320 19 80 68 52 23 33
i c43 4542-5 1320 18 26 140 14 <10 <10
B> A
; ! C69 454Z-5 1320 <10 10 30 18 <10 <10
W
3t; B33 454Z-5 1320 <10 50 210 14 <10 <10
;ﬁ« 240 §54Z-5 1320 11 50 520 30 15 18

*
.
%t; cu9 45472-5 132 <10 <10 <10 <10 <10 <10
« £09 4SAZ-5 132 <10 <10 <10 <10 <10 <10
2
& B2k 454Z-5 132 <10 <10 <10 <10 <10 <10
t5o! 027 4542-5 132 <10 <10 <10 <10 <10 <10
- B91 45AZ-5 132 <10 <10 <10 <10 <10 <10
Ko
Higel

R
e E36 454Z-5  13.2 <10 <10 <10 <10 <10 <10
S
™

v D56 45AZ-5  13.2 <10 <10 <10 <10 <10 <10
;{t E11 45AZ-5 13.2 <10 <10 <10 <10 <10 <10
o
2 £24 4542-5  13.2 <10 <10 <10 <10 <10 <10

’ £E32 Y5402-5  13.2 <10 <10 <10 <10 <10 <10
~’l .
t‘
3
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R
u.:;!.
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Antibody Response of l!lonkeys Vaccinated
Candidate TP79-56 Dencue-1 Vaccine,

TABLE II

With Different Doses of

AntibodyTiters on Post Vaccination Day

Honkey Vaccine 1IDsg

Muuber Type 30 60 90 120 150 190
F34 TP79-56 322 14 29 <10 <10 <10 <10
D41l TP79-56 322 <10 68 32 16 25 32
E22 TP79-56 322 <10 58 10 <10 <10 <10
E21 TP79-56 322 S 78 60 27 50 L8
Co67 TP79-56 322 <10 <10 <10 <10 <10 <10
E13 TP79-56 32,2 <10 <10 <10 <10 <10 <10
D42 TP79-56 32.2 <10 <10 <10 <10 <10 <10
E34 TP79-56 32.2 <10 <10 <10 <10 <10 <10
c89 TP79-56 32.2 <10 <10 <10 <10 <10 <10
E42 TP79-56 32.2 <10 .<1O <10 <10 <10 <10
C73 TP79-56 3.2 <10 <10 <10 <10 <10 <10
C71 TP79-56 3.2 <10 <10 <10 <10 <10 <10
ch2 TP79-56 3.2 <10 <10 <10 <10 <10 <10
c9z2 TP79-56 3.2 <10 <10 <10 <10 <10 <10
C46 »T?79-56 3.2 <10 <10 <10 <10 <10 <10
B45 Controls

D46 unvaccinated <10 <10 <10 <10 <10 <10
D63

Co05
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iR A Antibody TPesponse of US5A7-5 Vaccinated llonkeys Challenjed with
b i wild Type Deunjue-1 Virus
Py
:&'
¢ Antivody Titers on Post-Challenge Day
R lfonkey
:53 Nuuber 10 30 61
>,
Wy
‘I: Y
.
D32 31 30 36
S;
A cus3 <10 41 96
ﬂ'?
o .
s c69 <10 L2 62
o
o 533 <10 58 90
o .
o E4O 33 22 15
=
3
L]
Wh C49 <10 13 160
e E09 <10 14 60
s
B24 <10 31 26
-f‘ )
i D27 <10 50 110
J
""I: BO1 <10 21 20
)
N
B
,E:, E36 <10 10 <10
'%:y"
D56 ' <10 110 160
E11 <10 42 100
E24 <10 84 60
£32 <10 10 TU

lfonkeys Vere Challenged Vith 2916 !'IDsg of DIU-1 Virus (LWPl974) on
Post Vaccination Day 190.
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ST -ty Veacceiaated
Virus

Tyoe Denuc=1

antivoly Titers

S oaduy

vdLeoe”

N
-_—
(W]

D4z

<1l

<12

<1

<173

<1n

CT71
cy2
cg2

Cho

<13

<190

<10

<10

<10

DUs5*
DhsE#

n63%

con*

<10

<10

<19

*Control,
**¥Control,

unvaccinated

uninfected

(Lut infected)
and uavaccinated

Challenged

Post-Challenge Day

(oS

~d

woniey
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s TABLE V

4 Antibody Response of Rhesus lonkeys Vaccinated Yith Different Doses of
i Candidate Dengue-3 (CH5349) Vaccine,
g .
{ Vaccine Dose N Titers on
: Monkey (1IDsg in 0.5 ml) Post vaccination Day
R Hunmber 30 60
Al 0 e e e e o o0 ae o e o 00 S5 D T G ED D D G ah D T D G D D GD P OD TR GD G ST m Gl EE D SR S SR AL W R G S TP WD GD GD @R e S YR G AD TP D AR G D G ED W e @B ow em an
2
? G0O L,000% L5 M.D.
4 G57 22 u.D.
3 H13 28 N.D.
. H16 27 N.D
L H19 10 N.D.
LR e e e e e . e o . AE o e . e T e o e e . = - . G - . = - - - - - - -
- E07 400*% 10 N.D.
- E08 >640 N.D.
: F86 >640 N.D.
¥ cs2 12 N.D.
G91 42 N.D
- F77 4o 170 60
j F87 54 76
F89 240 58
5 G717 56 20
H11 >640 18

¥Correspond to 1.21, 0.121 and 0.0121 pfu/0.5 ml, respectively.

e N.D.= Not Done
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TACLE VI

Antibody Response of Rhesus !'onkeys Infected VWith Different Doses of

\.ild Type Den;ue-3 (CHA34G) Virus,

Virus Dose N Titers on

Monkey (t:'IDspin 0.5 ul) Post Infection day
Hunber 30 60
E4y 15,000% >6L40 N.D.
G49 500 N.D.
G75 >640 H.D.
Ha >640 N.D.
H2U 520 H.D.
£23 1,500% 600 l.D.
E46 490 N.D.
G45 500 n.D.
HO6 500 N.D.
H3Y 300 H.D.
G58 150% 300 N.D.
G78 >640 N.D.
G88 37 N.D.
Gao 470 n.D.
Hiy 580 H.D.
G79 Unvaccinated, <10 <10
HO1 uninfected <10 <10
H21 controls <10 <10
#Correspond to 2.63, 0.2063 and 0.0263 pfu/0.5 ul, respectively.

N.D.=z

tlot Done
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TABLE VIII

Seroconversion of Rhesus llonkeys Inoculated With Varying Amounts of

Dengue=-3 Vaccine

D D S S R S D s D WS G D N SR G G R WD S T SN WS G SR M D WD N SR D R G 40 SR W G W S W R R P Gm S W S D G Sm g e b D SR NS U WP ST WD aR m SP W WS e e

Honkey Vacecine Dose Antibody titers on Post Vaccination Day
Humber (!ID5g9 in 0.5 ml) 30 60
3348 12,5#% 290 275
B59Y4 420 336
B600 160 150
B860 410 320
E25 <10 <10
E26 3.125¢% <10 <10
E29 98 100
E30 >80 84
E31 | | . . >89 84
E32 <10 <10

Y D AR Gy G A e e S . NS M D ED AP MR S S R R SR S S S S W D S AN R GBS R S S ER S R D G G R D P UL GP WS G D G e G D Em R A R B

#Correspond to 29x10'4 pfu and 73 x 10‘5pfu. respectively

N.D.= Not done
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TABLE IX

Seroconversion of Rhesus Monkeys Inoculated Vith Varying Awmounts of
Dengue~3 Virus (CH53489),

Monkey Virus Dose Antivbody Titers on Post Infection Day
Nunber (MIDgg 0.5 wl) 30 60
E35 3.75% 100 110
E38 96 98
E39 160 145
E41 88 90
ELE 93 107
E70 .375% 29 30
ET1 <10 <10
E328 ' _ 63 79
E329 48 60
E330 82 100
G79 Uninfected <10 <10
Controls

HO1 <10 <10

_ H21 <10 <10

~

Ll e e e m o o o e o o n e e en R v o e o e o = e A W P A R B A o S R S B G Y P s e P W W e W G W e S

"y

g; #Correspond to 21x10"4 pfu and 21 x 10’5pfu. respectively.
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Table X

Seroconversion of Rhesus !Monkeys Inoculated VWith Varying Amounts of
Dengue-3 Vaccine (CH53489)

Y D D B R S D G D D T SR L R S YR SN M e R R AP R D A T R n e TR D D SR P WD R WY s R AR D e WD P S G B W D ED ae G SR WD G D G W R L e S G e S e

Monkey Vaccine Dose Antibody titers on Post Vaccination Day
Nunber (MIDsg in 0.5 ml) 30 60
B348 12.5¢ 290 275
B594 2o 336
B600 160 150
B860 410 320
E25 <10 <10
E26 3.125% <10 <10
E29 98 100
E30 80 84
B31 89 84
E32 <10 <10
F1i3 0.3072¢% <10 <10
G50 <10 <10
G84 <10 <10
G85 <10 <10
G9j <10 <10

WS m AP D RGP EE EN D D M R R TR M G DGR D G N EE EE TR W ED GD W SR GE e en R W G AR EP SR S W NS R WD R G D R D Gn N D G TR D A S TR W R W W G G W

*Correspond to 29x10% pfu, 73 x 102 pfu and 15 x 10~ pfu,
respectively
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Table XI

Seroconversion of Rhesus Monkeys Inoculated With Varying Auwounts of
Dengue-3 Virus (CH53489).

Honkey Virus Dose Antibody Titers on Post Infection Day

Number (MIy 0.5 ml) 30 60

e3s  sase 100 w0

E38 96 98

E39 | 160 145

E41 88 90

E46 93 107

g0 .arse ag T 'R

E73 <10 <10 .

E328 63 79

E329 48 60

E330 82 100

6o o.02078 . I T

G96 <10 <10 v

Go7 <10 <10

H12 <10 <10

H18 <10 <10

679 Uninfected TG T T ae T
Controls

HO1 . <10 <10

H21 <10 <10

®Correspond to 21x10% pfu, 21 x 109 pfu and 79 x 10" pfu,
respectively.
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Table XII

Seroconversion of rhesus monkeys inoculated with different
amounts of Dengue-4 Vaccine (strain 341750 Caribe)

D-4 Antibody Titers On
lonkey Pfu HIDgg Post vaccination Day
number 0.5 nl 0.5 wl 30 60

D24 1.3 x 10 1x106 ho 41
E437 <10 38
F1 <10 35
<10 50

52 25

6,500 50,000 <10 <10

<10 <10

<10 <10

<10 50

<10 <10

130 1,000 <10 <10

<10 <10

<10 <10

<10 37

<10 <10
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Table XIII

Seroconversion of rhesus monkeys inoculated with different amounts
of wild type Dengue~l4 virus (strain 341750 Caribe)

D-4 Antibody Titers on

tonkey Pfu HID g5q Post vaccination Day
Number 0.5 ml 0.5 ml 30 60
P1 25.5 1,900 66 190
P2 <10 170
P3 32 180
Py <10 49
P5 47 230
P6 2.55 190 <10 <10
P7 <10 25
Winnie <10 36
Gou . <10 <10
ET1 ' 43 260
G95 0.255 19 <10 <10
G96 <10 43
G97 <10 <10
112 _ <10 84
H18 <10 <10
G79 . <10 <10
HO1 uninfected <10 <10
H21 controls <10 <10




FOREWORD

In conducting the research described in this report,
the investigator(s) adhered to the "Guide for the

Care and Use of Laboratory Animals," Prepared by the
Committee on Care and Use of Laboratory Animals of

the Institute of Laboratory Animal Resources, National
Research Council (DHEW Publication Ho. (NIH) 78-23,
Revised 19738)

Edmundo Kraiselburd, Ph.D,
Associate Professor
Principal Investigator
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